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HAR ]I ISCH FEGE II CORPO ]IATIO]Ü 


44OO WEST NATIONAI 
AVE 
Mil-WAU KEE 4ó, WtSCONST N 


Date l{oveinbor 2, 1955. 
Roberto Malsonnavo, Eng. ¡ 
Rlncon dsl Bonete, 
?aso de 1os Toros, 
URUGUAY, South Amerlear 


Attentlon: 


SUBüEGI: Ropaln Parts Hanuals for Crane s/n 12362'3 


gUR REFERENCE NCr: H-512-L0C 


Gentlemen; 


[henk you very m¿ch for the above request. 
tr Til:'"§t";* *i].be fulf11Ied wr'thln 


Before this t¡ransaction can be satisf ac- 
torfly completed, the followlng w111 be 
required. 


tl 
SerleL numbor of machlno lnvoIved. 


§| 
¡ñ§§.Iot Enolosod are 2 Repah" Parts Manuels. 


In any fuhrne connespondence relatlve to ttrls 1eque!t¡ klnd1y 
nefer- to oun nefenence numben fon mone expedltlous handllng. 


Yours veqtr tnrlY¡ 
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controllers fi{i§ 


Bn¡.Ncn Orrrc F:, 


W¡.nBnousn 


HARN¡SCHFEGER CORPORATION 
MITWAUKEE 46, WISCONSIN 


HARN I SCHTEGER CORPORAT I ON 
Mt LWAUKEE 14, WtSCONStN 


ii.Ji][X FOR FOUR MOTOR P&H CRANE 


STCT I ON 1 


-ROL L [Y ¡4¡-¡i'ir1 ,',r I i ;ii- PARTS 
TRA 
foN 
ffi. 
MrrN Ho¡s¡ Uurr. 
Marru Hirsr BtrrroM Bloc 
Rrrv rNe SK:rrcn 
Aux. Ho r sr UN I r. 
Aux, Ho¡sr BirroM Br-oc 
Rrrvri'rc SxrrcH 
l'RoLlry Dn rvr ÁssEMBLy 
-e4fjts§¡gffiftñe. 


K. 


K. 


100411ó8-9&A? 
I00§6hr, 


ü-?9 
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Bu¡¡prR 


NG. 


STCTION 5 


]TORS 


Mr rrv Ho rsr MoroR 
Aux. Ho r sr MoroR 
TnollEy MoroR 
BR r oce Moron 


. u."r¡ 
v j'ial 
{J,{,-1, 
t:-f'I 
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:?AKtS 


Mt r ru H.t r sr Moron Bnexe 
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fi¡grñ§ffi:r:§ffi x6ff §fi §6S SFÁtñÜs 
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a 
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LUBRICATI 


CRANE NO._ 


AXLE BRqS. 


GE¡ 
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¡--iD 
O{ST 


ShtA! 


AXLE BRGS 


HO§T qEAR CASE. DYF1AI,1 IC 
-**b HOIST GEAR CASE - LOAD BRAKE 


CABLE 
SHAFT BRci. 


SHEAVES 


UPPER BLOCI(S 


SHAFT BRqS. 
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-I 
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M§TOR 


l-------.- 
? 


lt^ ^lt^- 
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LUBRICANT RECOMITENDATIONS FOR OVERHEAD TRAVELIHG CRANES 


FREQLE\CI:' 
APPLICATI'" 


Check teei-. 
Change 
-3001) 
ete:i 
Hrs 
d 
f 
Check 14ee.. 


L 
l 
Change er:- 
3000 Hrs. 


50 Hrs. 


3000 Hrs. 


2000 Hrs. 
(BIock i-:: . r 
Upper i :, -' 
Even l. -: 


I Hrs 


Add t: : ;- 
Mor:: 
Remc.: : : : 
Yea:.. 
CIea: t,::: 
:". 


Char- :.:- 
3i: ¡ -¡ 


Che:.: :, =- 
2f.::: 


LLBFIC,\T].:\ 
-i.:::JFJ,:I.]-\ 
1. Leaded Gear t-ubricant \o. 5 
Or Univer¡al Gear Lubri:a::::: 
--: 
2. Leaded Gear Lubricant \o. 3 
0r Lniverral Cear I u¡rr-¿:: iil 
r- 
3. Leaded Cear l,ubricant \c. l 
Or Iniver;al C"ar I :: -'=- ':: 
-'. 
4. Yiscous Open Gear Luhicar: 
(Non Asp\altic Trpe Fi::::-:: 
5. Inhibited St¡aight Mineral air :. -, 
-i - : : 
6. Inhibited Straight l\fineral Cr. -: -:: i- : ! 
l. \lultipurpose (.reas" \o. - 
8. Lockheed Hydraulic Brake F,::r '': 
- 
O¡ For Zero F. or Be:c" \:. --: 


A:.J:. 


r_l,Jl 


;,,, . \^.,; 
¡) 


. ACUA \o.,i 
. Aúi1A \o. 2 


\.1 .tr.1. 
\o. i 


T_tsss.E 
BR.G5, 


SHAFT BBG5. 


The amou¡t of sftention a crane shouli :::::.: 
i:* -:¡ :., :: :::ende whollv upon rhe degree 
of service and temprratue conditic:. r. :¿:. -:.¡!: 
r:- ' ::r:ing crane sLould receivedai- 
ly care, while a roll:r bearing cra¡e s:.--.: :::, -! :: - -- r-¿n weeklv attention. Adequahe 
lürication must be i<iven sleeve bearines .: . .r:¡.r 
:::r¡n ig a deriment to roller ot 


Keep alJ oi) and grease wiped up aro u: : ::3: r--i 
in general. Clean fittings 
before lulricating. 


Avoid filling gear c¿ses above oil levels or -::. :'.' : .::: qea.s dipping into lubrican'. 


Consult you local l,rbricant represent¿ti!e :¡r _ . :_:- 
.'-s on above recommendationg. 
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Splash 


Splash 


#l 
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#3 
Trolley Drive Gear Case 
Splash 


Bridge Truck Drive 
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Nlanually 
#4 


#5 
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Mechanical Load Br¿,ke 
Sp Ias h 
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Anti Friction Bearings 
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P ack ed 
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#i 
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Grease Cup 
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§ LL1*i.:) f li r! 3 I i"!;1 
r_i I ¡";* i*i¿ 


: + Li.l ,:ii.' rj,.:*;iq1 irii I t:: T Ll. i ¿ 'l 


ru...tl,. ,'I 


DESCRIPTION 


:-,í 
Lji¡_li 
{¡{i¡¡'li' 1f}*;*'j 


ii.;(Uuii:i 
f ?i"¡,:l Ji rlir33rr1? 
-:,...i ¡i r*14 ii- 
i', ¡t .1í 
..1 
ü t$.xii í]{*iji 
;li.,i; {i:i{pLi.?i"'-,;.-'ii; ü;:,,,:" I :, .lr-i.-ri,;Ji{,i,,".1 
:;ii 
f'*L¡-;::. I:'';; i?,,.':.' ¡¡.,'; T,,L' : --. .,.r-,L',r.r. 
hÉ,{i{ I }{i iii_.t* T 
|,t,n{i¡ ¡ ¡;; :: i-:L 1 
;tl §i{; i I J'iil i-r ,;L'i 
{ iii;r'L- I ,;l* ,: +.L T 
Pii; i-{:: i-i{}l? 
i-ii.l i\Lf 
*ü¡rirL r-:i:ts.+l; 
I Til;,r g:} ¡.ii:, *c* 
L*({idÉ'&1"{i.r; t/t4. Il+ 
LL:dii í.:4 ir*l tr' 
tr*E j,tr_, I 
i,/d 
I l,i 
i;l-üTTl*i ;ti,;í 
sl& {i,t 
1 i-A i;. I i:r-: i1. {. T A I l,,l: it 
'¡'/ '*"tL *l'.Ái* 
lr :*ri Iiriu¡ iiY,r. lÍ ;,i*. i; 
t,r 
lc 
. t,i¿:?iir 
.1lr\'L' 
.,.I'ri. ilI,;Ii.:i.i 
.';/ 
ijil,i:it i,.jiL,-. iJ\'ülT 
i¡,;,¡*áá? 
..1;,. j,lr... rr:. l;1ri,.i..,. 
::*.:\i..ii,lii i:YÁTT l*-áti 


-r -- f ¡'; I i; lF- i; i ,1i"; 
: Lii l: VÍ; 
:;.:/ ! f (.ílY 
r, F ¡liY 
,.Ili: 
.i ;."i; j'* 
-,, 


l 4&:: 3 


;. i+;r -i ; lr, , -'1 


. ; f¡' .r ? 'v'¡: li i 
í'*illV",'51 


' u¿, 
1'.--'L 
iriiti}1:'er;1" 
'f¡\Tl}i 
! 
*l;:)? v'i.;i: f 
ti:i,*lY;:.i;¿; 


i á: I li t¡l-; I ::: 
.¡*3:';i, 1il 


¿' t..r (-' ? !,'il fi ; 


¡. f) Í" ',' ¡; t: tl': 1i 
i ::it-; i. {, 
i L i r; ü<; ?;;; 
i ;:¡.I i: * i; o 
1*r:J":;.¡* 
lir ! S 1;:' 


¡: ; ,:j ..; ;;,; 
lltid 1 i 
:{ }'. ..' , 
": ., l. I I t-;;' 
i § ¡'i i 'j,' 
¿'r 
ii:iii'*i:i 
li:h14""i7;r': 
;:¡liii&;7,.;;.i 
I l^ ¡ l; -1 l 
¿.¡IV¡U 
i.iiiiirr?*.+ 
¿r¿'iiriii 


i. rr r-¡i l.:.:ri 
.;1;:.ii; "ri..¡{: 
l:;;iir,'.j 


i,:ii;iia:?i;¿,,: 
i..f-,;i:i:iiii¿" 
¿':Iil:? 
t: i:, a.t i r. ]. r¡,":r 
;:isrli,/ij1:i 
.; ;.; ¿*' : ," i:; ¡ 


,." 
,..j 
i 
I 
: 
¿ 
ji¡c 
r":-f,r'1_' 
' 
,: 
7 
, ! 
; 
¿.:i"Ii 
rL., 


,l 


t 


r" 


& 


"* 


ij 
1, 


:¡r 
ü 


j 


* 


n 


! 


T 
i 


, 
¡ 


¿ 
: 


-;::iJ,'l i:'íi"Ii,r; 
l¿.¡;¡'-i 
¡,1'.', 
.,'.".¡iii,li¡i 
llY,-rTT ii;*ntii 


,; 
il 
u{-l1 
,... ,:..f;; j !.;q: ;-:y,fi ?I 
,l j j. 
.,'i:1. .,í*i.... 
.llT;. 
i-, 


V 


,:/ 
i:;L il".j¡L 
,. iL l;i:"¡,'i!* I;.iiiti:"Ci ;ri:¡;i.-' j i; 
3tj;:J;i) 
..- t. 
r.'l,i 
?....i1;.! 
rii.{i"i I;';L ,:ri,LTt i:, I ts .{ :}*¿/J lir 
L.J{i;",.''.:.*:'1,L¡.: ,/'# I ¡ 
ti:-). iii.,i :lli 
l¡t 


L.) * i: i. L .i,,{ ,- ::r : i ; I j * 'i 'i / i" ; ! ! 
i.l.ü ¡ t":i;' ,.r,:-;.it f ; " .-, i. .- l¡i- .'i T.:.1* l,i.-; i 
.1.,, l.;,,, + 


DORTANT: READ "INSTRUCTIONS" WHEN ORDERING REPA|R PARTS 
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IRE 
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"TCRTANT: READ "INSTRUCTIONS" WHEN ORDERING R EPAIR PARTS 
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REQU IRE 
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OVERHEAD TRAVELING CRANES 
LOCKHEED HYDRAULIC FOOT OPERATED BRAKE 
Gcneral Description 


SYSTEM DIAGRAM 


PRICE BOOK 
Sheet No. 225.03 (1) 


Effective: 8-15-38 
Replaces: 4-11-38 


TA{K 


WHEEL CYLINDE 


Figure No. I *- §Yslem Dlogron' 


SPRING 


PEOAL 


SHOES 


lhe Lockheed Hydraulic Brake System (Fig' 1) con- 
: cf a master cylinder in which the hydraulic pressure 


::rginated; a wheel cylinder operating the brake shoes 
.it thu brake wheel, in which wheel cyiinder the hy- 
,.rc pressure is applied; a supply or reserve tank by 
,.i ih. operating fluid is maintained at a constent 
::re; and ih. "lit.", consisting of copper tubing' fltrx- 
. :ose, brackets, and unions; interconnecting the mast:er 


-der and wheel cYilnders. 
lhe master cylinder is fitted with a piston' and the 
,:1 cylinder is ñtted with an opposed piston; both of 
:h are provided with cup packings, which act as a 
to maintain pressure and prevent loss of brake fluíd' 
lhe brake pedal, when depressed, moves the piston 


-.:n the *^ri., cylinder' thus displacing the brake fluid 


from the master cylinder through the copper tubing and 
flexible hose connections into the wheel cylinder' and 


causing piston of wheel cyiinder to move outward and 


operate brake mechanism. 


.As pressure on the pedal isiincrta"ed, greater hydrau- 
lic pressure is built up within the wheel cylinder' and 


consequently, greater force is exerted against the shoes' 


When pressure on the foot pedal is released, the brake 


shoe return spring retracts and returns the brake shoes 
to their normal or "off" position' The return movement 
of the brake shoes, in turn, causes movement of the wheel 
cylinder piston toward its off position, thus forcing the 
working fluid back through the flexible hose and copper 
tubing into master cYlinder. 
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BOX TYPE MASTER CYLINDEN. 


Figure No. 2 


A 
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Figure No. 2 - Box Type Compensoting Morler Cylinder' 


The master cylindelrnit (Fig. 2) consists of a compensa- 
tor, or reservoir, master cylinder proper (L' Fig' 2)' inside 
i..,.. (^{, Fig.2), outside lever (F''Fig' 2), and brake shaft' 
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OVERHEAD TRAVELING CRANES 
LOCKHEED HYDRAULIC FOOT OPERATED BRAKE 
General Description (Continued) 


FiEure No. 3 


Figure No. 3 - Heod cnd lcrrel with lnternols 
U¡ed wilh Box Type Mo¡ler Gylinder' 
The master cylinder proper (Fig, 3) consists of the 


head and barrel (N, Fig.3), piston stop (E, Fig.3), piston 
(P, Fig. 3), piston cup (A, Fig. 3) and piston cup return 
spring (C, Fie.3). This unit is contained within the 


Compensator (FiS. 2). 
The Compensator serves as a reservoir to carry a 
reserve supply of fluid and protects the master cylinder 
submerged in fluid from taking in air, dirt; or water' 
The master cylinder submerged in the fluid is known 
as the compensating type. Its primary compensating 
function is to maintain a constant volume of fiuid in the 
system at all times, regardless of expansion or cofltrac- 
tion of the fluid, due to temperature changes' The sec- 
ondary compensating function of this type of unit is the 
immediate replacement of additional fluid into the system' 
to counterbalance any ioss due to gravity seepage' 
The master cylinder is designed to add additional 
fluid or to supercharge the system on the return stroke 
of the brake pedal after each brake application (secondary 


compensating function). 
The fast return of piston (P, FiS. 3) and cup (A' Fig' 
3) by return spring (C, FiS. 3) and the relative slower 
return of the fluid from the wheel cylinders causes a vac- 
uum in cylinder (N' Fig. 3). The momentary vacuum 
created pulls fluid through drilled holes (K, Fig' 3) in 
piston and past the iip of cup (A' Fig. 3) into the master 
cylinder proper. 
The introduction of additional fluid from the reservoir 
into the line on each brake application necessitates locat- 
ing the bypass port (8, Fig. 3) directly ahead of the mas- 
ter cylinder cup (in release position). ¡{fter each brake 
application all surpius fluid is released through port (B, 
Fig. 3) into supply tank, Brakes will drag if the bypass 
port is blocked, either from improperly set brake pedai, 


or swollen cups (caused from mineral oil) and 
will be built up in the, system, thus forcing shocs 
contact with drums. 
The compensator is kept ñlled by the supply ta¡t' 
cated at the highest point of the system, usually 
to crane girder. 
A double check valve (D, Fig, 3) is used in all 
cyiinders of the compensating type. It is held in 
closed end of the master cylinder barrel by the 
cup return spring. The valve performs two functio¡c: 
It acts as a seal to prevent fluid or air being 
into the system through the bleeder screw during 
bleeding operation. 
- Fluid pássed through the valve on the pressure 
ian retutn into the master cylinder'barrel only by 
the entire valve from its seat. The valve is held in 
by the cup return spring. When the pressure on tbe 
turning fluid drops below 6 to 8 pounds' the spring ' 
the valve and the systerl is under a slight pressure. 
pressure will not cause the shoes to drag. It is ustl 
assure a positive seal at the wheel cylinder cup 
The valve does not control bráke pedal moveme¡¿ 
not try to remedy this complaint by changing the 


PUTTING ,SY§TEM INTO OPER,ATION 
Before crane is put into operation, it is necessar¡r I 
only to have fluid in the hydraulic system, but also 
hove oll air oul ol lfte sYsfem. 


a 
INTROOUCT¡ON OF FTUID 
Fluid is introduced through ñller opening in supply 
(Fie. a). Care should be exercised to prevent dirt 
getting into system through this opening. Be sure to 
place the filler caP (J, FiS. a). 


t 
Edr- 


N 


¿ 
B 
P 


r 


K 
I 


I 
- -,,_a 


,f 


oVERHEAD TR¡\VELING CRANES 


LocKH EED 
HvDRA UL c ooT oPERATED 
BRA 


Gen ral Descri Pti on Conti nued) 


4-- Erlernol SuPPIY Tonk' 


PRICE BOOK 
Sheet No. 225'03 (2) 


Effective: 8-15-38 
Replaces: 4-11-38 
KE 
F 


CAUTION: Use only 
fuid. 


id furnished or Lockheed No' 2l 


Figure No' 


Inspect at regular 
fluid at all times' 
to insure a Proper suPPlY of 
intervals 


fu 


:1ust be taken 
prevent wheel cylinder 
from 
to 


beyond normal stroke or 
protective boot will 
the 


ged. Wheel cylinders mounted horizontallY or wtJr 


screw on top need not be removed from positioti. 


1ig, 6.) 


No. 5' 


ienrove cap screw (4, 
end of bleeder 


screw ll1 
for this 


a brass 
tube attached' 
as a Pint 
tfÍ 
uarters 
hand, allovl- 
position. 
This 


Figure No' ó-Floor Mounled Broke with Yerticolly 


"lrr*¿ 
Wheel Cylinder c¡ U¡ed on Lorge Broke¡' 


As the brake lining wears' the wheel cylinder stroke 


*ili;.;;".; 
until readjustment becomes necessarv' 


BLEE DING THE sYSf E M 


ieeding 
system, wheel cylinders with the bleeder 
the 
horizont¿l 
operatioa, 
on bottom should be inverted or placed 
111 


AS shown 
1n Fig, 
6 during the bleeding 


may be present' Approximately ten complete strokes of 


oedal will b" "tt"t""J"'i" iilta each wheel cvlinder' 
ffi;,r-üil"r,"'ra "l*'"vt-ut full during this operation' 


Watch flow of f id l;;; lo"' tt" end of which shculd 


be kept below surfact^'"i-n"iá <"i*'-2'.and when air 


bubbles cease to appear or when stream is a solid fluid 


mass, close bleeder to""e"tio"' Open connection again 


to allow a slight '-á""i-"t 
fluid to drain' then tighten 


bleeder connection securelY' 


UsE NEW FLUID 


Fluid withdra*" i'il'Uf"t¿ing" operation'should not be 


used again. f¡e Uleeáine opt'Jio". 'tlo"ld-?^t 
repeated on 


each wheel cylinder, *fAti¿ should be replenished in the 


supply tank t""f' ti-t] 
^§t'""fd supply tank be drained 


during bleedit'* o,""t]o"' "it *iff tttt"t tt'" lvstem ancl 


.,re-bleeding" will then be necessary' 


return 
which 
fluid through tubing 
with it anY air that 
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oVERHEAD TRAV-ELU{G CRA\IES-- ^. 
LoCKHÍED"ilidnxulit roÓÍ openRreo BRAKE 
General DescriPtion (Continued) 


Adjust by loosening nut "D" and drawing up on nut 
,,8,, 1ñigr, 6 and 7) until stroke of wheel cylinder is back 
to 1". ihis should be a maxirnum setting; closer adjust- 


ments may be made in some cases' 
Equalize shoe clearance by means of set screws "F" 


(Figs. 6 and 7). 


MAINTENANCE HINfS 
No. I -PEDAI 
GOE§ TO FIOORBOARD' 
Cause: 
a-Normal wear of lining. 
b-Leak in sYstem. 
c-Air in system' 
d-Pedal imProPerlY set. 
e-No fluid in suPPlY tank. 


RemedY: 
a-When brake linings become worn, it is necessary to 


set the shoes into closer relation to brake drums' This 


condition is usually accompanieil by the remark that it is 


necessary to pump the pedal several times before a brake 
is obtained. 
b - A leak in the system will allow the pedal' under 


pressure, to go to the floorboard gradually' If no leaks 


are found at wheel cylinder or joints, remove master cylin- 


der and check bore of barrel for scoring or scratches' 


c - Air in the system will cause a springy, rubbery 
action of the pedal. Should a sufficient quantity be intro- 


duced into the system, the pedal will go to the foor board 


under normál pressure. System should be bled' 
d-Brake pedal should be set with approximately /2" 
free motion before the pressure stroke starts' Additional 


free motion reduces the active travel of the mastr 
der piston, which in turn limits the amount of 


fluid to be expelled from the master cylinder into & 
or system. 
e-The fuid level in the supply tank should bc 
at regular intervals. Should the tank become errS:p 
will be introduced into the 
Keep tank at least half full' 


.No.2-BRAXES DRAG. 
Couse: 
a-Mineral oil in sYstem. 
b-Pedal imProPerlY set. 


system, necessitating 


Remedy: 
a-The introduction of mineral oil, such as enghc 


kerosene, gasoline, or any fluid with a mineral bas¿ 
the system will cause the cups to swell and distorg 
ing it necessarY to replace all cups and flush system- 
with a good grade of commercial alcohol. Do ac 


radiator alcohol. Use only Lockñeed No,2l Fluid in 
b-DirectlY 
ahead of the master cYlinder Piste 
(when in normal release position) is a relief port. lr 
imperative that this port be open when the brak* { 
released. (Brake Pedal should be set with /r" ftee -l 
ment at Pedal Pad before pressure stroke begins.) fu{ 
this port be blocked bY piston cuP not returning :: I 
proper releasq Position. the pressure in the sYstera d 
gradually build uP and brakes drag. OPening a bkC 
screw (B, Fig. 5) will allow built up pressure to csq 
anrl give temporary relief. Bleeder screw must be sc:¡ 


before operatii'rg brake' 
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f 
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llOTORS - llOISIS - IYELDIilG EI.ECTROOES 
EXCAI,ATORS - ELECTRIC CRAI{E§ - ARC YíELOERS 
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INDUSTRIAL TYPE 
HYDRAULIC BRAKE 


'\!. 
\ II 


,''i 


'l 
Hard bronze oush rg! :s.- - : :::- 
- -: 
' 
minimize play and reduce:--c<:- 


! 
Hardened pins with liberal bea. -9 :-r:::s 


J 
Thick lining of highest 9rade. Lc- -::- 
- 
rate, unaffecfed by high tempsr¿tg.s5. 


4 
Alloy cast iron.heel-greater wea- resis-- 
ance withoui scoring. 


§ 
Sieei plate jaw: welded together. 


6 
Removable iaw stops, allow ia*s to be swung 
- 
open {or removal o{ *heel - adiustment 
need not be disturbed. 


] 
Jaws overlap wheel slighily, prevents the 
' 
possibility ol a loosened *heel from falling 
off the shaft. 


$ 
Adiustment for wear made by turning of 
fwo nuls-removal ot pins unnecessary. 


S 
Pins locked in place with setscrew and iam 
' 
nut, compelling pins to rotate in bushings 
only-eliminates eotter pins cn outside. 


10 
Shori,lerer,,,short stroke, no danger of wheel 
cyilnoer purrng aparf. 


11 
Long spring, no danger of over-slressing. 


19 
Brass friction plugs keep shoes from drag- 
- 
ging when brake is open-shoe is sel{ aá- 


j usti n g. 


13 
Shoes placed inside of ,ia*s to.permil .easy 
removal lor re-llntng wtthout dtsturbrng laws, 
Also permils locating pin closer to axis of 
equilibrium of frictional forces fhus mini- 
mizing tip wear. 


14 
Wagner-Lockheed hydraulic equipment. 
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L 
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o^^ 
r8-H- t200 
r8" 
8" 
28/0" 
t2y;' 
r5" 
It" 
t3" 
26" 
5" 
6/.;', 
r3" 
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ST, L. ? 
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l5 El09-Fe 
ST'L 
3 
$ttoE_5 cCIPlPL 
3t5F 3t 
ST, L 4 
FRICTI()N PLUG S 
19 r-t 97() 
BR. 
5 
SPRINGS 
t'tK +7at¡ 
ST'L. 
6 
7e'-tg x l" ALLEN 
5E.T 
scR. (r c,L,P \ 
oINTJ 
ST,L 
1 
qa' HEX, JAt./l NUT 
sr'L. 
a 
FIN S 
lgH to6a 
5T,L. 
I 
PINS 
fgH r064 
S-.lr'L. lo 
PULL 
ROD 
l5 H 344 
5T,L 
il 
CROSS HEAD 
t5Ha54 l5 H a54 c.I . 
la 
HE,X. NUT 
o 
S-r'L. 
r3 
19 Hreat 
3-r,L. t4 
5T,L 
t5 
t9 H r()6l 
sr'L 
l6 
6F IGA 
GFI+O M 
P8, ht 
rr1 
t7 
7H tC)6 
5-r'L. r8 


H 9t3 
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hydraulic system does not ordinarily consume any 
Loss of fluid is caused by a leak or leaks in thi 
at such points as the tube connections, gaskets, or 
:i'linders. The system should periodically be checked 
and their cause corrected. If the foot pedal can 
.iy be forced to the floor under steady pressure, there 
::bly a leak, due to normal wear, at the piston cup 
the master cylinder or wheel cylinder. If the ieak 
::.e wheel cylinder, fluid wiil be noticeable at the end 
:ubber boot covering. If the pedal goes to the floor 
Ieaks are visible, the trouble is proba biy due to a 
:i ston cup in the master cylinder. In either case, 


OVERHEAD TRAVELING CRANES 
HYDRAULIC FOOT OPERATED BRÁIG 


PRICE BOOK 
Sheet No. 270.03 (3) 
Effective: 10-27-44 
Replaces: 225.03 (t) & (Z) 
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Care and O pera+ion 


BRAKE ADJUSTMENTS 


GENERAL MAINTENANCE HINTS 


that lock nut "C" is locked tight after adjustment 
is completed. 
Shoe clearance should then be equalized with 
adjusting screw "A" to obtain equal clearance 
under both shoes. 


I 


I 


c 


B 


A 


piston cup should be replaced. A ,.spongy,, pedal 
the presence of air in the system. If such is the 


oil, or cleaner solvent into the system üecause it will cause 
the piston cups to swell and distort, and result in piston 
cup failure. Directly ,ahead of the master_cylinder piston 
cup (when in normal position) are three by-pass port holes. 
It is imperative that these port holes are open when the 
brake is released in order to allow the working fluid to 
return into the master cylinder reservoir. The introduction 
of mineral oil into the system, *ill .uur. the port hoies to 
be blocked by the swelled piston cup and the brake 
will drag. 


.. 
If kerosene, gasoline, mineral oil or cleaner solvent is 
found present in the hydraulic system when it is discon- 
nected, the entire system should be flushed with clean 
alcohol, all rubber parts replaced, and the system refrlled 
with Lockheed No. 2l Brake Fluid. 


tem should be bled. (See bleeding instructions on 
) DO NOT introduce kerosene, gasoline, mineral 
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| - us_t bral<e to allow approximately .OZS,, 
t 
: shoe clearance under each shoe. Adjust 
lr, -- shoe clearance with adjusting nuts ,,B" ind 
l- 
T.o reduce shoe clearance baci off adjusting 
] 
3" and tighten adjusting nut ,,C." Ée su.é 


t 


aaIa( 
T 


I 
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BLEEDING INSTRUCTIONS 


The term "bleeding" as applied tt l'U:1::1"- 
brake svs- 


tems, aptly describes tü oi"tutio" of removing air from 


the actuating cylinder ^"á tJ"tttti"g lines' Properly bleed- 


ing air f rom a r''yatauric-sllt"t i' -""t"tt"ry--to fully real- 


ize the ad.vantages on.l"í lV iya."rfi. actuation' As air 


ir" it*n,r.. *mp"ressible, its presence. in 
. the-,sYstem maY 


cause a "spongy" p"a"r"lo"t of pedal travel' insufficient 


fluid capacity, etc' fnese conditions can usually be rem- 


;t;;' 
u 
- thoto"gh removal of air from the svstem' 


Hvdraulic brake fluid 
^it - 
"ot compressible' consequently 


;ffi";; 
,r*',,, i' f'e' of air' the "':::1-:''i"der 
foot 


lever will feel ,,solid," and proper operation of the brakes 


can be attained' 


Bieeding is required after a new installation' or at such 


times when some part oi ar.r. hydraulic system has been 


dir."""".i"¿ for replacement' repair' etc' 


The convenience of bleeding' as well as its importance' 


has prompte¿ tr'e rtt'iisii"g"'or 
bleeder 
- screws at each 


wheel cyiinder and t"""ttt" cylinder' Normally' bridge 


brakes are mounted on the crane bridge above the master 


cvlinder, but oftent'mes installations are 'required 
where 


;i;;"ll'*out""¿'ilto* 
tt'" master cvlinder' In either 


case, the basic bleeai'ii'lt'"t"ttio"' 
.are the same' Fluid 


lines should ¡t tu'"ioiii instaltea so they-slope consistently 


upwards towards " 
';it";;t 
location' Horizontal piping 


should be avoided' icltr" '"4 U's -in. tubing provide air 


traps and are objectionaiit ¡tt""" 
of the- difficulty in thor- 


oughly removing th;";it 
To ptopt'ly bleed a hvdraulic 


briag.-Urut " system' proceed as follows: 


1. Remove filler cap (K) (see illustration below) and 


{iil hydraulic '"'l"t-t'ft"aer 
wr-th' Lockheed No' 21 


brake fluid' " Á'iJ ttto*mended for' industrial serv- 


ice' Durins tn;;t;il* 
onerallont the master cvlin- 


der reservoir t;t;il;"it;t 
full of fluid at all times' 


If reservoir t"';;;á 
to drain' air' will enter the 


master tvli'dt':';;'""-"u 
into the svstem' and 


re-bleeding *;U' ;"- n-t""t*u"' The master cyiinder 


assembly is a combination reservoir and master 


cYlinder: 


Hydroulic Moster Cylinder Assembly 


2. Remove cap screw (G) (in illustratron to right above) 


from end of t'leeder Jctt"* i" wheel'cylinder' and in 


its place screw in ¡l"tJ"t drain allowing hose to hang 


in a clean glass container' 


Loosen bleeder screw (H) three-quarter: :l^-" 
;il;i.;á;t 
wrench intended ror this operatro.- 
J 


4. 
Depress master-cY linder foot-1ever slightlY 
and, 


return spring to 
pedal return. By repeatlflg 
force 
pumPing action 
1S thus 
,btained which forcts 
o 
a 
fluid through the line and out the 
hose 


the bleeder screw. 
operation 
1S to be 
This 
until the fluid being exPelled from the b,leeder 


is free of air bubblcs' 


Wheel CYlinder AssemblY 


5. 
Bleeder 
screw 
H 
1S 
tightened, 
clo"htE 
now 


bleeder valv 
Remove bleeder drain and repla= 
e.' 
screw 
G 
Do not distur'b bleeder hose or 
(r 


6 


from fluid contained until bleeder 
screw 
1S 


Slip hose end of bleeder 
drain over fitting ri 


vided 
1n master cylinder, 
Repea 
bleeding 


in a similar manner 
being exPelled from 


bubbles. 


described above untii 


N OTE 
on 
Double-B ridg e 
B aking 
Systems 


SI N 
,E 
cylinder 
bleeding must be 
G 
master 


each wheel cylinder separatelY 
efore bleeding mastg 


bleeder drain 
TS also frec 


L 
b 


inder. 
o 
Single-B ridBe 
B 'aking 
Systems 
with 
n 
master cylinders 
two- 
operation 
bleeding 
station 


tions should 
comPleted on one master cylinder anc 
be 
procedure repe ated on the 
whe el cylinder 
then the 


1ng 
master 
cylinder 
and 
the 
same 
wheel 
cylinder. 


Double-Bridge Bra.king Systems with Two mastef 


der 
(two-station operation 
bleedin 
operations gl6n'rd 


comPleted on one master cylinder and both wheel 


dealing with each wheel cy 
separatelY 
then the 
'Iinder 


( 
) 


) 


cedure should be rePeated on ' 


the same two wheel cYlinders 
the othe 
master cylinder 


through 


IIllfl€f-a 
lat has been drained 
CAUTION: t Fluid tl 
-";; 
.tárr¿ not be used again unless the 


"i.1f",.f, 
certáin that no gasoline' kerosene' 
;;*,;;;.:have been introduced into the glass 
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MASTER CYL¡NDER SERVICE INSTRUCTIONS 


lfs Purpose 
lhe master cylinder is the unit in which hydraulic pres_ 


- : e is originated. This pressure is transmitted through 
: fluid lines to the hydraulic cylinder at the brake wheel 
-.ere it actuates the brake shoes. The brake shoes are 
-:';ided with return springs which pult the brake shoes 
- - the hydraulic wheel cylinder piston back to their re_ 
,:se position when pressure on the brake pedal is released. 
: master cylinder assembly has three distinct functions: 
- To displace fluid and transmit pressure into the fuid 
lines and hydraulic wheel cylinder (or cyiinders). 
- To constantly maintain the correct volurne of fluid in 
the system under all temperature conditions. 
: To add fluid or supercharge the system on the return 
stroke of the pedal after each brake application. 
How the Mosfer Cylinder Operofes 
1- cross-section drawing of the master-cylinder assembly 
.lustrated at the right. ft operates as follows: pressure 
- :he foot pedal causes the internal lever to revolve around 
-,.:or point "A.,' The socket end of the.internal lever 
::es the link "8" against the head of the master-cylinder 
::n which is thereby forced toward the outlet end of the 
:der. A very slight movement of the piston and cup 
,es the three by-pass port-holes. In the full-release posi_ 
-. of the piston, these port holes are open to permit ex_ 
- sion and contraction of the fluid due to temperature 
::.ges. \Mhen these port holes are closed, the pressure 
':je starts and, as the piston travels toward the end of 
. cylinder, fluid is forced out through the inner part ol 
, :heck valve into the tube Iines and wheel cylin{.ers. 
- :e check valve, which is a two-way outlet valve, has 
: functions: First, it is designed to retain a residual 
,¡sure of 8-12 pounds in the lines, preventing the column 
':;id from draining back into the master cylinder; second, 
.:ilitates bleeding the system by allowing a new charge 
:¡id from the master cylinder reservoir to enter the 
:::r cylinder barrel. 
.:ren pressure on the foot pedal is quickly released, the 
:eturn of the piston cup by the piston return sprirag, 
. :he relatively slower return of fluid from the wheel 
:iers and the lines, causes a vacuum in the master 


. ier barrel. This momentary vacuum puils additional 
- :rom the reserve supply through the piston intake port 
:r (only two shown), past the lip of the piston cup, 
,:charging the system. When the brakes return to the 


INIERNAI. 
IEVER 
BY-PA55 
PORf HOI.E 
(one of three) 


PEDAI RETURN 
RESERVE FI.UID 
SUPPIY 
FOOI PEOAT 
SPRING 


PISTON I.INK 
A 
PISTON 
RETURN 
's" 


BI.EEDER 
FITTING 


position, surplus fluid can escape through the by_pass 
- holes to normalize the pressure in the system. The 
' pedal is forced back to its release position by the pedal 
-::r-spring. 


lNfAKE PORI HOIES 
CHECK VAIVE 


:::-re installations may still require the use of an addi_ 
' .. fluid tank, but only as a means of equalizing the 


System Diogrom 


This internal lever is supported and actuated by a shaft 
extending through the reservoir. The foot pedal arm is 
attached to this shaft. A shaft seal is provided where the 
shaft extends through the side o.f the reservoir and is lo_ 
cated in a recessed groove at the end of the shaft boss. 
fn order to service or renew any parts in the master 
cylinder, the entire master gvlinder assembly should be 
removed to a clean and conÍenient location. To remove 
the assembly from the system; first disconnect the armored 
hose at the point where it is attached to the copper tubing. 
It is advisable to immediately place a clean container be- 
neath the copper tube opening when the tube nut is discon- 
nected in order to catch the fluid. Most of the fluid in the 
master cylinder reservoir can be removed by pumping the 
foot pedal thereby forcing the fluicl out of the disconnected 
end of the armored hose into a clean container. Next, re- 
move the master cylinder assembly mounting boits. The 
entire assembly can now be moved. 


pressure 
created 
by the column of fluid 
'here 
the 
is located tweIve 
eet or more a,bove the master cyl- 
assembly 
Under these conditions, the head pressure 
-:c1 ent to cause the check valve, 
entioned 
bove, to 
ti-1,r., allowing 
return of fluid to the master cylin- 
-n orde 
to equalize this increased head pre 
and 
::/ 
ure 
prevent the return of fluid to the mas ter cylinder 
: : commended that the auxiliary fluid tank be rnstalled 
:: same height as the brake on all ladle cranes or simi- 
.:plications where the difñculty is encountered. 
Seryice lnslrucfions 
, :llustrated, the hydraulic master cylinde:. assembly is 
:.bination master cylinder and fluid reservoir built in 
,rmpact unit. The cylinder is submerged in the fluid 
::e piston is operated by a lever within the reservoir. 
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MASTER CYLINDER SERVICE INSTRUCTIONS 


fo Dismonfle CYlinder 


Remove armored hose from master .cylin- 
a.i)'á1..*alire iuiLtt' The master-cvlinder 
;:;a";il'-uáñ.I ""'-hlv can be removed 
from the reservolr oy iemoving the four 
iylinder-head retaining-cap-screws' 


To dismantle cylinder head and bar'rel 


^rtáuiv 
"ni"i pttó it in a vertical position 


l'iH",ii*;iÉi{",:,",i,f'd5'f..,,#t 
piston, cuP, return spl 
can then be removeo' 


After dismantling the cylinde.r sub-assem- 
bl;i;; 
f.ll;;i;t 
it"ems should be inspectecr: 


1. Cvlinder bore must. U"-."Tqotf, 1"^d-.1,t3' 
' púi.A nor scratched' If it is' the cylrn- 
áL, 
- Uurr.t must be rePlaced.' - nL{' 
;*'l gs¡ ,T5RJ1H,',*".1 
CLOGGED. 
2. If mineral oil is present in the system 
the rubber parts ^will be enlarged and 
;;;y^;;fr. ThtY tu''tt'ot be used and it 
i. ie".,t"y 
to replace the..piston cup' 
iheck valve. and piston lrnk supporl 
iing If there is evidence ot mrnerar 
oil. entire tytt"t 
should be thoroughly 
á,i'.ñ.i"*iiú clean alcohol and all rub- 
ber Parts rePlaced' 


Cylinder and parts must be washed in 


c_rean. arcohor ""d jiqp:g. ti 3",t8l"t"Tfl; 
gto"B"é .' 
i ñ' " ti i§B'l f io í,"-x {5lo § r ñ e' 
ó[iiÁÑrÑG soivpr'¡t, oR -oIL' 


To Reossemble Mqsfer CYlinder 
AssemblY 


lilttr':ffi;§,$:l}:",l.,n*i;s¿*H 


ixt: ;'iJ i::: "ér:il ul*i,q','tff 5,,""11,:; 
il.oí^|" pi.,"t .rp o*"t end of return sprrng 
*iírr-trt.'."P liPs áownward' 


place piston o",gp o_l,ill"x:fl J,l"...,*.:lá 
ward Past Piston-stop-I 
reolace stop wlre' r'oop -of wire should be 
áá.wl o".t'.vlinder barrel' 


Reassemble head and barrel -assembly in 
flrtd;"".;;ú 
,ii"s ." new head saske!.' Be 
I;;; tl;;¡;; 
frtting- is up' Replace cvlinder 
tiuá iii"i"i"g "ap- scr""'" and lo-ck washers' 
ii:;i";;'-;;;,.d 
ho"' in fluid outret ot 
;;!i;;-.vli;¡ir using new gasket' 


Reassemble master cylinder assemblYo in 
u'"i." §i,.- . u"9. o"to",il:11:*1"f;1*,i...i 
page 2 for ble-edtng t 
cvlinder is to be serviced' it should be ¡e- 
;iá,,il'ri;.;-the 
master cvlinder assemblv 
has been rePlaced in the sYstem' 


WHEEL CYLINDER SERVICE INSTRUCTIONS 


The wheel cylinder i' 15s unit at the blake 
*h:';i ;il*t, i"i'''"to'-" the hvdraulic- fluid 
;;;;;t;-i.,io 
tte mechanical foice need-ed to 
i;di;',rif i*l;:'i.' 
i?l lil #""'.11 Ii 
if i. ".,r"id"i'he 
brake shoes' See illustrat¡on 
on Page 2. 


How the Wheel CYlinder OPeroles 


A cross-section of the wheel rylinder 
,rl-iii"L-ii1,.ttat9a at the left'. The untt 
i. 
" or tél.t.opic design suspended u't t':'.1 
;""d"ty';i;;-'Fluid pfessure causes the-unrt 
i"".ii"iJ l" length therebv exerting force 


li --,iL: .' * I :";:.,1'T;,,Ti lü'.j,-llü 
;";:ii^"'k ;.;.mblv, the cvlinder-bodv assem- 
iir-. "r"a ,t. piston Fluid displacement 
+L-^rrah tha inlet oort of the cylinder-body 
:';:;;Tir'i;';.'-it'' 
pi'to" against the inner 
ItJ'ái'irr.- "leeve-and-link 
aisemblv which' 
i"-,"i", 
iele.copes on the cylinder-body 
;:r.;bii. 
- The iubber boot expands .and 
::;?":i'. ". it i-t ttitttopic action takes.Place' 
i;;';;iy function is to Drevent the entrance 
'.iai.i] a pot, hole.in the link end of the 
Iil."t.-r"a--ri"k assemblv provides an air vent 
l'i."i li-,t. 
pitt"" iÉit air vent should 
;:;:i.";p;;' 
'Make certain that it is not 


clogged with dirt' 


Service lnslrucfions 


To remove the wheel cylinder from the 


¡ 
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svstem. disconnect armored hose ar. r:rt 
:'"iild; -R,ri¿-l"ttt and remove pins -lo==! 
;íli;;i;rii;¡;i-Ln brake' Disassembre rri 


í¿','il á:#";iÑ ":ffi ii' #lill.@ 
üil'i. "'t-r, 
i r: 
- 
wi ll. .allowo tl,:u."1',lru1{ 
assemblY and Ptston . 
3i.".".-ría-1i"k'assemblv' See illusr='5 
"Éiriiii.'rl'i;" f'o''' the cvlinder bodr l 
;#;;;';i.." 
cuP is-of the bYtton trPe { 
ii;;ü.ñ;d to the end of the Piston' 


After dismantling the wheel cylind< { 
f.ñ;i"s-li;;s 
shiuld be insPected: 


1. The bore of the cylinder-b:9v-",:1fl 
'' -rit- be smooth and not Plner I 


"atut.¡.a. 
RePlace if necessarY' 


2. If mineral oil is present in the slq 
"' it .-iruu.r parts 'witt be enlarge: I 


".iv^ ""rl' 


- t'heY cannot be used ad 
i, á..".tu'Y to rePlace the Pistcr "l 
, 
;"J-,ñ.-.iátut-""á-link boot' l: r 
i 
it'."iaence of mineral oil' entire --d 
I 
;;;;i;-ü 
thoroughlY flushed *'P I 
álcohol and all rubber parts rept.ar= 


All parts must be washed in clean' ¿':f 


::.'..: HBi,l ;' tsa*§al'lü¡ :?l ir s 


i il "ttá 
gllT.t, 5R. 3?f .'ü':: 1 
lii"ir,iirá"' is.emble parts'-replace ri 
;;fi;d'..-i; 
.Yttt-. and bleed sYSteE 


page z for bleeding instructlons' 
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ILLUSTRATION CC -25 
4 MOTOR A.C. PROTECTIVE 
AND CONTROL PANELS 
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RENEWAL PARTS-Information Required 
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CONTACTOR 


No. 
Pa¡l No. 
Req. 
PBrt No 


-/ 
oto-sat 
// 
NO. 599 
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No. 
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4Lls=§3/ 
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i:;";;;i;ti irItF¡ ro.l' har conrpletc' 
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..".r-.i¡"i 
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33, 34, 35 and i7\ ' ' 
Interloci.,,,nlDFl 
tul'e 
e-sEr 
25442 


"nzg4eB 
4429-164 
29-458 


879-88 


23-946, 


23-945 
29442 


23-942- 
.442§--164 
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4429-164 
29-458 
-) 


39 and 40) 
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' :lt=-l i: ",'nrl^ii"* J'rtt.:1ll 
42, and 43). 
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lrrreriocL .onlacl lubF' 


N,,rmall. ¡Lo-cd hneer :uilpor l 
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Surir,g . . 
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lr,terlock conincl bngtsr. 
Norrnallt' open flnger support " 
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Poit..... 
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Contlict Post. 
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('lrD w¡jlrer ' 
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" ii;;t'"j": i'";.3!.33,3'1 atrd 3i) 
\Ióvable contacts. 
Cl&mp 
!ront lralI. 
Rsrl half. 
SLerionatl coniactF ' 
I tsearine Plate.... 
.:..: 
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... :- .' 
I Ñ;im.';üi;p"" coni&ct block úith 
coDtacts. 
I Contact bracket. . 
I 4idenlic&l'Iots..... :""" 
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I 
á ;á;;ii;;t .lots and I long slot ' 
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L spring gland. 
I Spring. 
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Shim ivasher' 


640-1 89 


20-394 
79-l 480 
20-394 
79-1 4E0 
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{< 
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23-946 
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,< 
* 
{<* 
,< 
*** 
{< 


* 


23 948 6 
4429"212 
29-460 


879-88 
48469-i 
969 -552 
919-1 873 
740-.22 
879-89 


23-948-:6 
4429--212 
.-.29l460 


23-948-6 -- 
4429=*tZ- --" 
-ns160,/ 
29-460 


879-88 


* 


1t 
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1 


t'- 
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1 


1 


1 
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969-552 
919-1 873 
740-22 
879-89 


23-946 


23-946-6 
679-23S 


55-804 
955-51 


873 


131 
969-616J 
st6-$tí 
,'23-946-6 
67egy 
lss-8oa 
955-51 
640-189 


79- 


-367 


911 


-.1:........ 
] 
23-946-6 
67s-2y..-.-' 


-Ít5-Ñ4 
955-51 
o+o_f/ 


-41-394 
79:1480 
17-l7ll-2. --. 
'is"-i276' ' " 


79-1276-2 


49-1236 
69-8t6 
21-.491 


23-946-6 
670-23S 
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*I 
I.v 
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)r4 
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i7-\711 
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l9-36? 
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ó;é-iiiá 
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3424-746F1 
?,424-775r.7 
91 3-1082 
3279428F2 


r)-i50-29 -2 
9-550-2C 
69-755 


9-5.10 -29- 4 
9-550 -29 -3 
69-754 
69-755 


6-111-é 


9:á50 -29 '2 
9-550-29 
9-550-29-2 
9-550-29 
bu-/oo 


springs, etc., 
4, 17, 18 and 


6s-x+í6 


6-111-4 


rli'is "as required". 


-.ommend th¿t rhese iteru be srockÉd. The quntity to l¡e ctocked, will depend upon ihe total number iu use' 


6-111-ó 
6-111-? 


U. § A 


44r6-88v 


' 23-948-6 
4425-212 
29-460 


879-88 


23-945 3 


23448 
4425-164 


23-545 
29442 
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IN§TRUGTIONS 


HOW TO REMOVE THE OPERATING COIL 


Disconnect the panel from the line by means of the 


eervice switch. Remove the cotter pin and wood stop 


(Item No. 29) from stop assembly' so that armature lever 
)iffi N".-áí wiII drop to an open position' Remove 
:ffi ;;;;;J, coil clamps (rtem No'.2) and disconnect 


wire leads' Move magnet coil away from magnet frame 


(Item 27), tiit upwald and pull out' To install the 


it " *rg*t coil reverse these operations' 


WHEN TO RENEW THE CONTACTS 


action. It is then advisable to remove a: - 
entire set of contacts. 


Renew the electrical interl:ck fingers ;':=- 


before they wear thru at the tiPs' 


ADJUSTIIIENT 


When the interlock contact tubes, itt:.'' 


ancl 43 become worn, a new contact suriac¿ 


sented to the fingers by loosening the nu:s 


the tubes until a new §urface is presented' 


Inspect tlie contaets (Itern 
Smootkr the contaets with a fine file i: -'- - 


rougir or pitted. 


CARE 
No. 18) at regular intervals' 
They should be renewed before 
they are badlY worn. Discon- 
Lubricate the armature lever shaft aLl 
nect the Panel fron:i the line and 
1 


lever' (do 
interlock fingers 
clean vaseline. 
regularly with a sm¿-, 
move the armature 
not move the shaft') so it, touches 
lhe magnet frame 
lü order to 
o_ Renew the &rc shields 
(Item 
22 
o¿: :. 


place the contacts iu their closed 
burned sufficientlY to allow 
blowout Pole Pieces (Item 20)' 
the 
&rc 


prosition' 
When the distance of 


lhe conl,aets, from back to back, 
3-Mercury timers can be used with ti'e- 


See Publication No' 6306 for the timers 
sho{o/n &,§""{"in Fig' 1, is reduced to L-7 / l6P this indicateg 


that the cont**ts no longer have the Proper wiPrng 


I 
', \' :; 
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MAGNETIC OVERLOAD RELAYS 
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: READ "INSTRUCTIONS'' WHEN CR,D[RING R 
AIR PART§ 


FlARN ISCHF[GTR CORPORA'I ION 
Mt LV/AUKIE 74, WISCONSi N 


AD,JUSTMINT OT MAGNITIC OVTRLOAD RILAYS 


vaeNETrc ovERLoAD RELAys ARE or ru/o rypESi T¡t'¿E LrMrr AND TNSTANT¡,NEous 
:RIP, 


TDJUSTMINTT TlMt L-lMlT RTLAY 


-ACH RELAY FiAS A RATING PLATF: \lrTh TrlE AMPERAGE VAI-UES AT LO\,1, MEDIi-i14e 
,.ND T,IGH IJETTINGS INDICATlNü THE CAPACITY OT,THE RELAY WHEN THE D[§C 
,.N TI.IE BRASS F,LUNGER ROD IS IN LINE h' H TH[ [-, M, OR H STAMPING O^I 
.HT PLUNGER" 
_O DETERMINI T,.1]E CORREC'i PO§iTION OF'THE DISC ON THE PLUNGER ROD IN 
:ELATION OF T[1E S0LEN0!D FL.UNGER 0N ANY GtvEN iNSTALLATt0N, PROCEED 
S DIRECTID BELOVI: 
Trxr 
FUL.r. r-o,AD cMrsERE RAT r'NG FRoM Mo'r"oR NAME [rLATE. 
r" 
0N AC oR sERrEs F{E\/ERsÍr,,¡,c DC MoroRs ADc 15 pERcENT To FULL LoAn 
RATI]NG. STUTC PROPER {-OCATION O TI.IE DISC ON PLUNGER ROD BY 
C0MPAR q FN§ AMPERAGE REQU r REI'4ENTS oF Tl-lE M0T0R W I If-l THE AMPERAGE 
RATING L]I\iDER L, M OR H ON TI.IE RATING PLATE, AND SET' THE DISC TO 
CORR§5POND WilI,{ 'fI-¡AT LOCA'1'iION ON TFIE SOLENOID PLUNGER" 
." 
ON DC DyNAMrc BRAKE crRc{.,r,rrsi rr-iE pRocEDr"rRE rs As DEScRTBED ABovE, 
BUT 50 F,ERd N1 i§ ADDED fo AMFERE RATINGs oN MoToR NAME PLATE AND 
TI.,IE RELAY I5 §[T ACCORD]NGLY" 
.,IO ADJIJ§TMENTS M[J$T BE CONSI[TTRED! 
l-. PRo¡,rR A¡lprFAGlE RA'f N(i 
2" PRopeR TrrqrNc 
I ADJUST' FOR AMPIRt RATING¿ Sr-lcK KNURLED .0cK NUT oN pLUNGER RoD 
\D ROTATE SOLENO{D PLUNGER IJNTIL DISC ON PLUNGER ROD IS IN CORRECT 
ccATtoN r¡r REtAIToN To Thlc srAMpiNG LrM oR H" Tueru TTcHTEN LocK 
J1.SO ADJL;§ MENI WiLL NOT CIiANGE DiJRtrN6 THE COURSE OF OPERAT¡ON. 
] ADJUST FOR PROPIR TiMII\G: DIsFIPOT PI§]TON ASsEMBLY HAS T[IO FiOLES 
: DIFFERENT 5IZE5 DRiLLED IN T}18 PISTON iIEAD" 
THE SPEED OF OPERATION 
r TilE RELAY IS CO¡,I TROLLED BY ROTAT!NG VALVE D!3C WHICH MAY BE SET; 
L. Fon Fnsre n Sprro: 
BorH Holrs OpEr,r 
2. Fon Mrn¡uF4 Spe ro: 
Lanc;e Hoie OpeN: S¡¡ai-t ClosED 
3" Fon Sloul Spr-ro: 
- SMArL Opet.l: 
LARGE Closro 
.Tt: 
DO NOT CLOSI OFF BO'|H HOLTS OR UNiT WILL N|OT OPTRATI 
NOR VAR IAI"ION§ FROM EXACT AMF'ERAGE RAT ING MAY BE EXPECTED; TI-I ERE- 
:REe iN 5Of4E CASES [1 MAY BE NECESSARY'rO rlET TI'lE RELAY SLIGHTLY; 
:0VE THE Al',IPERA.GE FATING DETER¡,1lNtD FR0M Tt'iI MOTOR NAME P§ATE RATiNG; 
.,/EVER, lN Trt E LtMtT RILA.y., I¡ji3 
Sr]-.t OULD NOT BE DONE UNtlr. 
THE 
..ED ADJIJSTIIit\I 
LiA.S BEEN REGUL,ATED TO CONTIROL MOMENTARY OVERLOADS. 


RIFER TO -I-USTRATION CC-5 TOR RIPAIR PARTS 


J- t46 


t 


Snrrr 1 oF 2 


I 


O I L LEVEL: 
;i;.-Iiri, 
RrrRv: DesnPor MUSr BE 
i* rto.t 
tN DASHPoT' 
USt ONLY UISTIFóT O IT- FOR T I LL ING 


J 
N 
TtptE Rrl¡Y 
lN DETERMINING 


i *"*trlr rPN ro THE PLUNGER 
,u, THE laer¡roo oF ADJUSTM 


T 


TnE sAME PnocEDURE AS oE:cRlBED FoR 


sETT ING ON ".-'OLENO 
ID PLUNGER ROD 


FoLto,,/ED FoR iti 
'NSTANTANEoUS 
RELAY 


ls DIFFERENT' 
¿ 
Ro¡usrMENr I s MADE BI YP 
*O' AND INTERCHANGING SI' 
*ái.* o* THE PtUNGER RoD 


VING NUT FROM 
ACER ¡BOVE AND 
I5 IN PROPER 


THE END OF THE BRASS PtU 
'tito* 
THE PLUNcER UNTtL 


POS IT ION. 


I 


t 
a /,2 


CORE AND PISTO$ 


RIF'[R TI-I 
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ILLUSTRATION LC-3 FOR REPAIR PARTS 


il"- 


-*=::< 


- 


Suerr 2 oF 2 


ILLUSTRATION CG-II 


SWITCHBOARD CABINET 
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IM ORTANT: R.EAD "INSTRUCTIONIS" WHEi\i CRDERTNG R 


DESCRIPTION 
PART NUMBER 
AMOUN'] 
REQU I REI 


I 


PAIR PARTS 


L*3r*41t 


*§JYL§Ñ"N&MM§& 
Julv,1953 
PUBLICATION NO. 9255 
/- - i €cr¿g 


rNsrRUGTroN sHEET-BurIetin 10316 Geared Limir switch 
CONTACT BRIDGE IS 
BELOW STATIONARY 
CONTACT 
BRIDGE IS 
STATIONARY 


SIDE VIEW 


SHAFT 
ROTATION 
NED 


NER GROOVE 
MTDDLE GRoovE (oernarrruo eosrrroru) 
oUTER GROOVE (fot ad¡usting contact,,B,,) 
86-595-4 
,*rSHrXHt switch i§ a factory assembled and adjusted deüce, and should be replaced, if replacemerits or serüce are required beyond those 


When ordering Renewal parts give this PUBLICA 
REIYEWAI, PARTS 
,TION NO. 9255, ITEM [O:_?p!CRrprrON, PART NO. and COMpLETE NAME- 
PLATE DATA ON THE DEVICE 


Part 
\o. 


CONTACTI "A" 


17-1403 
MOVABLE CONTACTS 
BELOW STATIONARY CONTACTS 


MOVABLE CONTACTS 
ABOVE STATIONARY CONTACTS 


Complete Contact unit assembly-(Contact briclge is above st¿tion_ 
arJ |Ulrl.¡ cl §\. 
1 
77-702 


ADJUSTMENT 
(a) Lift up the latch andpull out the adjustor so that the latch 
wiil engage the inner groove. 
(b) If the contacts are closed, tu¡n the adjustor clockwise 
until the contacts open. 
(c) If the contacts are open, turn the adjustor counter_clock- 
rvise until the contacts just close, and then slowly turn back 
until the contacts are full¡* opened. 
(d) Lift up the latch and push in the adjustor so the l¿tch en, 
g:gg: tlg middle groove s,hich is the operating position. 
(THIS IS I\{PORTANTI 


Couple the limit switch to the meehanism to be controlled. Re- 
the switch cover. 
See illustration above. 


TO SET CONTACT 
A 
Contact rrA 
is opened by the clockwise rotation of the adjustor 
the clockwise rotation of the main shaft. 
Drive the maehine to its end of travel in the directiou which 
turns the adjustor clockwise. 
Adjus!the ,,A,, contact to open at this position. 
Proceed as follows: 


r----- 


CONTROLS 
COUNTER 
cLocKwls 


I 


_1 


-.l 


I 


I 


I 


I 


I 


I 
l__ Lo7\lloN_ __.j l_ 


- --t 


ADJUSTOR 
ROTATION 


LATCH 


FROM 


CONTROLS 
CLOCKWISE 
,.- 
ROTATION 
-.- 


THIS ENO 


No. 
Required 
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GU TI.ER.HAMMER, INC., Milwaukee, 
Wis. 
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FROM 
THIS 


Description of Part 


unit assembly-(Contact bridge is below station_ 
Complete contact 
ary contacts). . 
1 


Jul r', 


9255 puelrcATroN No. 


INSTRUCTION stlEET-Bulletin 10316 Geared Limit switch (Gontinued) 


Make trial runs m each direction. 
Additional final 
TO SET CONTACT "B'' 


Contact "B" is opened by the count'er-clockwise rotation of the 


adjustor, and the counter-clockwise rotation of the main shaft' 


1. Drive the machine to its end of travel in the direction which 


turns the adjustor counter-clockwise' 


2. Adjust the "B" contact to open at this position' 


Proceed as follows: 


(a) Lift up the latch and push the adiustor in so that the latch 


will engage the outer groove' 


(b) tf the contact§ are closed' turn the adiustor counter- 


clockwise until the contacts opeD' 


may be required 
described above. 
compieted. 


to compensate for drilt. 
Follow the 


Replace the cover when adjustments har-e 


One tu¡n of the adiustor corresponds to 1{ turns of the 


shaft. 
CARE 
The silver contacts do not require filing or dressing' 


.orrln", material has almost *'orn away' replace the contact 


LUBRICATION 
Standard Enclosure- 
with 
feri- 
The gear mnning surfaccs may be Iubricated 


Dou. Corning DC2OO Silicon oi1 or equivalent applied thru 


in the base Plates, 
If the limil switch 


be sufficient. 


rr'hich support the electrical contact 


(o) If the contacts are open' üu¡n the adjustor clockwise 
'-' 
"*l-irru 
contacts iust 
^close, and ühen slowly turn back 


until the contasts a¡e fully opened' 


(d) Lift up the latch and pull out the adjustor so,the latch eo' 
.-,o*othemiddlegroávewhichistheoperatingposition. 
itirs ls IMPoRTANT) 


1S opera,ted daily a few drops ever]- 


Lubricate the shaft bearings t'hru the oi1 holes with Dorr 


DC200 Silicon Oil or equivalent' ' 
MAIN SHA¡T TURNS BETWEEN I.IMITS 
M¡rtmum 100; Mtntoum X 


GUTLER.HA 


**-§§Lffiffi"F{&MM 


MMER, ING., Milwaukee, 
Itlis' 
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ILLUSTRATION GG-53 


LIMIT SWITCH APPLICATION 
(oN HOIST SHAFT) 
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The P&H products illustroted represent the 
ideol combinotion of modern engineering skill, 
the finest of mcrterial ond workmonship, and 
the richness of experience goined in 70 years 
in the construction ond development of mo- 
terioi-herndling equipment" To ossist you in 
mointqining o hiqh deqree of operoting effi- 
ciency, it is essentiol thot prom¡rt ond efficient 
repoir perts service is mo.cle ovoilobie. With 
tkris purpose in mind, Hornischfeger Corpora- 
tion offers such fq.cilities either from its Moin 
Piont crt Milwoukee, Wisconsin, or of cny of its 
bronch worehouses. 
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